TB and The Kidney: 


Questions and Teaching Points 


» | =. = i > i _> i 
Pm, ) | | 
ra 2 we wa y | 


Professor of Internal Medicine (Nephrology) and manager of Quality Assurance 
Unit, Urology and Nephrology Center and Director of Medical E-Learning Unit, 


Mansoura University 


The 9* Annual Conference of Internal Medicine Dept., Mansoura University, April 29*" — May 24, 2014 


" 


mm 
ty | | 


“inh 


Outiine 


«+ Introduction 

«+ Urinary TB 

«+ Electrolytes and acid base disturbance 
« AKI 


+» TB and ESRD 


The 9* Annual Conference of Internal Medicine Dept., Mansoura University, April 29*" — May 24, 2014 


Is It True or False? 


1. Latent TB affects one 1/3 of whole world. 


2. Quantiferon test measures the number of active 
T cells. 


3. Genitourinary TB (GUTB) is the most common 
extrapulmonary IB. 


4. GUTB affects male aged less than 20 years. 
5. Kidney is the most common site of GUTB. 


The 9* Annual Conference of Internal Medicine Dept., Mansoura University, April 29*" — May 24, 2014 


Is It True or False? 


1. Renal medulla is the most common site of 
involvement of clinical renal TB. 


2. CGT or MR images are definitive in diagnosing 
urinary TB. 


Xpert MTB/RIF is a new culture takes 42 days. 
INH may cause normal anion gap acidosis. 
Rifampicin is acommon culprit causing TIN. 


Ethambutol is the most potent enzyme inducer 
among anti-I1B drugs. 
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Introduction 


« The resurgence of TB has been noted in 
both endemic and non-endemic regions 


« The genitourinary tract is the most common 
site of extra-oulmonary TB 


+ TB and HIV’ 


The 9* Annual Conference of Internal Medicine Dept., Mansoura University, April 29*" — May 24, 2014 


Introduction g33° 


Estimated TB mortality rates excluding TB deaths among HIV-positive people, 2012 
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Urinary TB: 


Pathophysiology 


granuloma \\ 


Car qy - 
Rupture into 


proximal ~— 
tubule (\. 


few 


Bacilli trapped 
in loop of Henle 


Medullary 
granuloma 


Comprehensive textbook of Nephrology 2010 
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Urinary TB: 
Clinical Manifestations 


e Age: 20-40y 
e Male/female ratio: 2:1 


e Nearly 25% of patients have no clinical or 
laboratory evidence of abnormality 
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Urinary TB: 
Clinical Manifestations 


Asymptomatic 
Asymptomatic 25 Persistent pyuria, 
urinary abnormalities microscopic abnormalities, 
hematuria 
Lower urinary tract 40 Frequency, urgency, dysuria, 
symptoms (most incontinence, nocturia, 
common) suprapubic pain, perineal 
pain 
Male genital tract 75 Epididymitis, hemospermia, 
involvement infertility, reduced samen 
volume 
Femate genital tract <5 Amenorrhea, infertility, 
involvement vaginal bieeding, pelvic 
pain 
Constitutional <20 Fever, reduced appetite, 
symptoms anorexia, weight loss, night 
sweats 
Miscellaneous _ Urolithiasis, hypertension, 


acute kidney injury, chronic 
kidney disease, abdominal 
Comprehensive textbook of Nephrology 2010 
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Urinary TB: 
Clinical Manifestations 


e Tubular proteinuria < 1gm/d in more than 50% of 
long standing IB. 


e > 1gm/day In 15% 
e Nephrotic: Amyloid 
e Mesangial proliferative GN 
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Diagnosis 


e Clinical: Probability 


e Radiological: Possibility 
e Bacteriological: Certainity 
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Urinary TB: 


Imaging 


Infundibular stenosis with caliectasis 

Moth eaten calyx 

Parenchymal calcification 

Cortical scarring 

Caseous mass 

Hiked-up pelvis 

Urothelial thickening 

Adrenal calcification 

Central papillary necrosis 

10. Cortical abscess with rupture into the 
perinephnic space 

11. Forniceal papillary necrosis 

12. Ureteral stricture 

13. Beaded ureter 

14. Thkkened bladder wail 
{small capacity bladder) 

15. Granulation tissue 

16, intravesical septations 

17, Urethral stricture 

18, Mesenteric lymphnode calcifkation 


Se Ne Pet eh = 


Indian J Radiol Imaging. 2013 Jan-Mar; 23(1): 46-63. 
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Urinary TB: 
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Indian J Radiol Imaging. 2013 Jan-Mar: 23(1): 46—6 
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Urinary TB: 


Indian J Radiol Imaging. 2013 Jan-Mar; 23(1): 46-63. 
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Urinary TB: 
IVU/Retrograde Pyelography 


Irn Derte: 
Im Time: 6 
fg Time: G 


~~ 


“., 
Courtesy prof. M. Aboelghar, UNG= 


Comprehensive textbook of Nephrology 2010 
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Urinary TB: 
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Py ca oe Courtesy prof. M. Aboelghar, UNC’ 
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Urinary TB: 
MRI 


C 


Indian J Radiol Imaging. 2013 Jan-Mar; 23(1): 64-77. 
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Urinary TB: fate 


4 


Comprehensive textbook of Nephrology 2010 
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Microbiology 


crossref 


MEDITERRANEAN JOURNAL OF HEMATOLOGY AND INFECTIOUS DISEASES 
www.myjhid.org ISSN 2035-3006 


Original Article 


Assessment of Diagnostic Techniques of Urinary Tuberculosis 


Sensitivity and Specificity of different methods. 
Test performed Sensitivity (7%) Specificity (0) 
ZN. smear 
L.J. medium 
BACTEC system 
PCR test 


Mediterr J Hematol Infect Dis 2013; 5: Open Journal System 
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Diagnosis: 
Xpert MTB/RIF 


Articles a 


Feasibility, diagnostic accuracy, and effectiveness of > WwW h 
decentralised use of the Xpert MTB/RIF test for diagnosis 

of tuberculosis and multidrug resistance: a multicentre 
implementation study 

Catharina C Boehme, Mark P Nicol, Pamela Nabeta, joy S Michael, Eduardo Gotuzzo, Rasim Tahirli, MaTarcela Gler, Robert Blakemore, 


William Worodria, Christen Gray, Laurence Huang, Tatiana Caceres, Rafail Mehdiyev, Lawrence Raymond, Andrew Whitelaw, 
Kalaiselvan Sagadevan, Heather Alexander, Heidi Albert, Frank Cobeiens, Helen Cox, David Alland, Mark D Perkins 


Lancet 2011; 377: 1495-1505 
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TB in ESRD 


e More common: Prevalence ~ 10 % (Abdaihafez S., et 
al. Chest J, 2003) 


e Atypical 

e 1B peritonitis in CAPD 

e Increased morbidity and mortality 

e Increased side effects of antituberculous 
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Tuberculin Testing 


O.F mil tuberculin 
under skin 
elevation 

upward to 
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Diagnosis of Latent 
in Dialysis 


TB 


Antigens 

Positive internal 
control 

Uniformity of methods 
and reagents 

Potential for boosting 
effect in repeated 
tests 

Need for return visit 

Time required for 
results 

Setting of test 

Interpretation of test 


Readout units 
Technological platform 


Test’s substrate 
Outcome measure 


Readout system 


T-SPOT.TB 


ESAT-6 and CFP-10 
Yes 


Yes 


No 


No 
16 to 20 hours 


In vitro 

Objective (instrument- 
based) 

IFN-y spot-forming 
cells 

T-SPOT.TB 

PBMC 

Number of IFN-y- 
producing T cells 


Enumeration of spots 
by naked eye, 
magnifying lens, or 
automated counter 


OFT-G 


ESAT-6 and CFP10 
Yes 


Yes 


No 


No 
16 to 24 hours 


In vitro 

Objective (instrument- 
based) 

International units of 
[FN-y 

ELISA 

Whole blood 

Serum concentration of 
IFN-y produced by T 
cells 

Measurement of optical 
density values using 
an automated reader 


TST 


PPD 
No 


No* 
Yes 
Yes 
48 to 72 hours 


In vivo 
Subjective (operator-based) 


Millimeters of induration 


Palpable induration 


Clin J Am Soc Nephrol 5: 1114-1122, 2010 
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Diagnosis of TB In 
Dialysis 


Sensitivity Specificity ‘Naeterminate 


Study (Reference) n Objective CRA (%,) (%) ma) 
Inoue et al. 162 HD Diagnosis of active TB OFT-G 100 89.7 24.1 
Zoccali et al. 29 HD Diagnosis of active TB T-SPOT.TB 91.7 64.7 NA 
Passalent et al. 203 HD Diagnosis of LTBI T-SPOT.TB 73.1 to 78.6 NA 5.1 
Triverio ef al. 62 HD Diagnosis of LTBI T-SPOT.TB 22 61.2 11.0 

OFT-G 46 75.5 8.0 
Chung et al. 167 HD Diagnosis of LTBI T-SPOT.TB 65.7 41.9 48 
OFT-G 62.5 63.5 12.6 
Hoffmann et al. 39 HD Diagnosis of LTBI OFT-GIT 714 100 2.6 


Clin J Am Soc Nephrol 5: 1114-1122, 2010 
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Diagnostics 333: 


Technologies in early development 


Volatile organic compounds 

e Breathlink, Menssana Research, USA 

® Prototype breath analyzer device, Next Dimensions 
Technology, USA 


Motecular technologies 

Alere Q, Alere, USA 

B-SMART, LabCorp, USA 

Gendrive MTB/RIF ID, Epistem, UK 
LATE-PCR, Brandeis University, USA 
GenexXpert XDR cartridge, Cepheid, USA 
TruArray MDR-TB, Akkoni, USA 
INFINITIMTB Assay, AutoGenomics, USA 


Culture-based technologies 

* BNP Midditebrook, NanoLogix, USA 

* MOR-XDR TB Coior Test, FIND, Switzerland/iImperial 
College, UK 


* TREK Sensititre MYCOTB MIC plate, Trek Diagnostic Global Tuberculosis 
systems/ Thermo Fisher Scientific, USA Report 2013 


Other technologies 
* TB Rapid Screen, Global BioDiagnostics, USA 
* TBDx, Signature Mapping Medical Sciences, USA 
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Diagnostics 333: 
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Molecular technologies 

® Apert MIB/RIF 

® Line probe assays (acid-fast bacilli smear-positive 
sputum specimens or culture-positive specimens) 


Microscopy 
® fiehl-Neelsen and fluorescence microscopy methods 


Culture-based technologies 
®* Commercial liguid culture systems and rapid speciation 
® Non-commercial culture and drug susceptibility testing 


methods as 

Ss . — — Global ' Te mercunests 
‘WoaLuatec 's Wn and ne PLOMmmMmengec Rep ort 20 )1 b: 

* Commercial serodiagnostics (all manufacturers) 


interferon-gamma release assays for the detection of 
active TB (all settings) 
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Current TB 


Management 


Type of Infection Recommended Regimen 


Latent infection Isoniazid at a dose of 300 mg daily for at least 
6 mo and preferably for 9 mo 


Isoniazid at a dose of 900 mg plus rifapentine 
at a dose of 900 mg weekly for 3 mo (directly 
observed therapy) 


Rifampin at a dose of 600 mg daily for 4 mo 


Isoniazid at a dose of 300 mg plus rifampin at 
a dose of 600 mg daily for 3 mo 


Isoniazid at a dose of 900 mg plus rifampin at 
a dose of 600 mg twice weekly for 3 mo 


Comments 


Recommended for 9 mo or more in HIV- 
infected persons; daily administration 
for 6 mo also an option but with lower 
efficacy; extension to 36 mo further re- 
duces risk among HIV-positive patients 
in regions in which tuberculosis is 
endemic 


Studied with directly observed therapy in pre- 
dominantly HIV-uninfected persons; higher 
completion rates and equal efficacy, as 
compared with isoniazid for 9 mo 


Shown to be effective in persons with silicosis . 


Effective alternative for HIV-infected persons 


Another effective alternative for HIV-infected 
persons 


N Engl J Med 2013;368:745-55. 
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TB Prophylaxis: 


Mass INH Preventive Therapy 


The NEW ENGLAN D 


JOURNAL of MEDICINE 


ESTABLISHED IN 1812 JAN UARY 23, 2014 VOL. 370 NO. 4 


A Trial of Mass Isoniazid Preventive Therapy 
for Tuberculosis Control 
Gavin J. Churchyard, M.B., B.Ch., Ph.D., Katherine L. Fielding, Ph.D., James J. Lewis, Ph.D., Leonie Coetzee, D.Soc.Sc., 


Elizabeth L. Corbett, M.B., B.Chir., Ph.D., Peter Godfrey-Faussett, F.R.C.P., Richard J. Hayes, D.Sc., 
Richard E. Chaisson, M.D., and Alison D. Grant, M.B., B.S., Ph.D., for the Thibela TB Study Team 
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Vaccines g3° 


The development pipeline for new TB vaccines, July 2013 


= 


AdAg85A 
McMaster, CanSino 


MTBVAC 
TBV1, Zaragoza, Biofabri 


1D93+GLA-SE 

infectious Disease 
Research Institute (IDR), 
Aeras 


Crucell Ad35/MVAS5A 
Crucell, Oxford, Aeras 


00 


VPM 1002 
Max Planck, VPM, TBVI, 
Serum Institute 


H1i+ic31 
SSI, TBVI, EDCTP, 
Intercell 


RUT) 
Archivel Farma, 5.L. 


oi fi 


HS56/AERAS-456+/C31 
SSI, Aeras, Intercell 


00 


H4/AERAS-404+1C31 
SSI, Sanofi Pasteur, 
Aeras, Intercell 


Crucell Ad35/AERAS-402 
Crucell, Aeras 


MVABSA/AERAS-485 M. Va 
Oxford, Aeras, EDCTP Anhut 


°c i ii 


M72+ASO01 
GSK, Aeras 


oO i 


we © 10/20 doond 
ae 


© Prime G Boost (ABR post-infection ERA immurotherspy 


TB Vaccine Types Viral-vectored: MVASSA, AERAS-402, AdAg&8SA 
Protein/adjuvant M72, Hydrid-1, Hyvac 4, H56, ID93 

rBCG: VPM 1002 

Killed WC or Extract: Mw, RUT! 

Source: Tuberculosis Vaccine Candidates, Working Group on New Vaccines 


Global Tuberculests 
Report 2013 
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Therapeutics 


Discovery 


Preclinical development Clinical development 
| 


pe —+ —, 


Lead Preclinical 
optimization development 
Cyclopeptides CPZEN-45 PBTZ-169 A7D5847 Delamanid 
Diarylquinotine DC159a TBA-354 Bedaquiline (OPC67683) 
DprE Inhibitors Q203 (TMG207) Gatifloxacin 
InhA Inhibitor $0609 Linezolid Moxifloxacin 
LeuRS Inhibitor $0641 Novel Regimens? Rifapentine 
Macrolides TBI-166 PA-824 
Mycobacterial Gyrase Rifapentine 

inhibitors §Q-109 

azinamide Analogs Sutezolid (PNU- 
Riminophenazines 100480) 
Ruthenium (I!) 

complexes 
Spectinamides 
Translocase-1 

Inhibitors 

Chemical classes: fluoroquinolone, rifamycin, oxazolidinone, nitroumdazole, diarylquinoline, benzothiazinone 


Global Tuberculosis 
Report 2013 
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Electrolytes and Acid 
Base Disturbance 


TB and Electrolytes: 


Impact of Aminoglycosides 


Parameters 


Urea mg/dl 

Creatinine mg/dl 

Sodium meq/L 

Potassium meq/L 
Magnesium mg/dl 

Calcium mg/dl 

Pnospnorus mg/dl 

24 hr urine calcium 

(Normal upto 300 mg/ 24 hr) 
24 hr urine phosphorus 
(normal upto 0.6-1.2 gm/24 hr) 
24 hr urine magnesium 
(normal<150 mg/ 24 hr) 


Case 1 


32 
1.1 
129 
2.1 
0.8 
5.6 
3.0 
84 


224 


1.2 gm/24 hr 


Case 2 


14 
0.9 


2.8 


1.1 
6.2 
2.8 
112 


320 


0.92 gm/24 hr 


Indian Journal of Endocrinology and Metabolism / 2013 / Vol 17 / Supplement 1 
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TB and Electrolytes: 


Hypercalcemia 


Hindawi Publishing Corporation 

Clinical and Developmental Immunology 
Volume 2013, Article [ID 928138, 5 pages 
http://dx.doi.org/10.1155/2013/928138 


Research Article 


Elevated 1-a Hydroxylase Activity in Monocytes from 
Patients with Active Tuberculosis 
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INH and Acid Base 
Disturbance 


PLASMA (mEq/L) Pra Poy Pico; 
Normal 140 103 25 


.-Lactic acid(io mmol/L) 140 103 15 = 25-10 


AG 
ic 
10) 8) 
5) 


e 


Causes of elevated anion 

gap metabolic acidosis: 

MUDPILES 

Methanol, metabolism 
(inborn errors) 

Uremia 

Diabetic ketoacidosis 

Paraldehyde 

lro 

Ethylene glycol 

Salicylates, strychnine 
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Journal List > indian J Nephrol > v.22(5); Sep-Oct 2012 > PMC3544064 


Offcial publicabon of the Indian Society of Nephrology 


Indian Journal of Nephroloc 


Indian J Nephrol. 2012 Sep-Oct; 22/5): 385-387. PMCID: PMiC3544064 
doi: 106.4103/0971-4065.103930 

Fatal poisoning by isoniazid and rifampicin 

A. Sridhar. Y_ Sandeep, C_ Krishnakishore, P_ Sriramnaveen. Y_ Manjusha, and V_ Sivakumar 


Chest. 1971 Mar;59/3):245-8. 
lsoniazid toxicity: reports of lactic acidosis and keratitis. 
Neff TA. 
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TB and AKI 


TB Treatment: 
Acute Kidney Injury 


Chang et al. BMC infectious Diseases 2014, 14:23 | 
http,//www.biomedcentral.com/ 1471-2334/1 4/23 BMC 


Infectious Diseases 


RESEARCH ARTICLE Open Access 


Acute kidney injury due to anti-tuberculosis 
drugs: a five-year experience in an aging 
population 


Chia-Hao Chang’, Yen-Fu Chen’, Vin-Cent Wu’, Chin-Chung Shu*, Chih-Hsin Lee’, Jann-Yuan Wang? , 
Li-Na Lee® and Chong-Jen Yu> 
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TB Treatment: 
Acute Kidney Injury 
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BMC Infectious Diseases 2014, 14:23 
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Courtesy Dr. Mona Abdelrahim, UNC —— Son 
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Courtesy Dr. Mona Abdelrahim, UNC 


200 um 
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Case Report 


Bilateral Renal Mass-Renal Disorder: Tuberculosis 


Ozlem Tiryaki,’ Celalettin Usalan,' and Samet Alkan’ 


‘ , ' ‘ 
LX irfonent of Inferreal Moutictree. | snenicy) niversify Schad of Modiictee. Gardenten, Derk 
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Gross Hematuria and [::: 
AKI 


a | EE J 
Chonnam Med J 2013:49:48-49C 


oil =| = - 
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Chonnam Med'v:2013;49:48-49 
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http://www .kidney-intemational.org 


ty of Nephrology 


2013 International § 


38/KL20 13,2, 


The Case | Reversible rapidly progressive renal 
failure with loss of vision 
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TB and Electrolytes: 
Hypokalemic paralysis and AKI 


Biochemical Data on Admission and after Rifampin Withdrawal 


Admission 


2 weeks 3 months 6 months 8 months 
Serum 
Urea nitrogen (ma/al) 139 - 18.5 15.9 15.9 
Creatinine (ma/dL) 14 - 1.12 1.18 1.09 
Potassium (mmol/L) 20 3.8 3.8 3,7 43 
pH 7.289 7.260 7.387 7.38) 7367 
Bicarbonate (mmol/L) 124 14.5 22.8 23.3 24.4 
Phosphate (ma/dL) 12 2 5.2 44 46 
Uric acid (ma/daL) 12 1.3 3.9 45 4) 
Sodium (mmol/L) 141 AC 140 140 142 
Chioride (mmol/L} 114 112 10 103 106 
Magnesium (ma/dL) 2.) 2:3 a 2.3 2.3 
Albumin (a/d) 4/ 


BMC Nephrology 2013, 14:13 
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Nephron. 2002 Jan:90(1 ):116-é. 
Rapidly progressive glomerulonephritis due to rifampicin therapy. 
Yoshioka K', Satake N, Kasamatsu Y, Nakamura Y, Shikata N. 
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TB and Kidney 
Transplantation 


TB Transmission: 


Saudi J Kidney Dus Transpl 2014-25(2)-370-375 


& 2014 Saudi Center for Organ Transplantation Saudi Journal 


of Kidney Diseases 
and Transplantation 


Case Report 


Renal Allograft Tuberculosis with Infected Lymphocele Transmitted 
from the Donor 
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TB Transmission: 


Transmitted From A Donor 


| Living Donor Candidates | 


Active TB or history 
of treated active TB 


Screen with clinical history, epidemiology, and chest X-ray plus laboratory or 
radiological examination of organ to be donated, a5 appropriate; TST/IGRA 
encouraged 


Lower risk, and/or 


- TST/IGRA 


Higher risk, and/or 
+ TST/IGRA 


Negatve testing for active 
disease, donor has LTBI 


History of or radiological evidence for old 
untreated TB, or history of inadequate treatment 


Obtain specimens for AFB smears, 
cultures, molecular diagnostics 


Offer chemoprophylaxis 
as per local guidelines 


= Prophylaxis = Prophytazis . 
: completed =not completed : 
+ ¥ ~ 


Proceed with donation Proceed with donation 
monitor recipient clinically 


American Journal of Transplantation 2012; 12: 2288-2300 
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TB after 


Transplantation 


American Joumal of Iransplantation 2011; xx: 1-2 © 2011 The Authors 
Wiley Penodicals Ine. Journal compilation © 2011 The American Society of 

Transplantation and the American Society of Transplant Surgeons 
Editorial doi: 10.1111/.1600-6143.2011.03626.x 


The Current State of Tuberculosis in Solid Organ 
Transplantation: Three Principles for Optimal 
Management 
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TB after at, 
Transplantation 32s 


Hindawi Publishing Corporation 
BioMed Research International 

Volume 2013, Article 1D 347103, 9 pages 
http://dx.doi.org/10.1155/2013/347103 


16/491 (3.2%) 


Research Article 
Mycobacterium tuberculosis Infection following 
Kidney Transplantation 


Karima Boubaker,' Tahar Gargah,’ Ezzedine Abderrahim,' 
Taieb Ben Abdallah,’ and Adel Kheder' 
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TB after 
Transplantation 


74/16146 (0.45%) 


Nephrol! Dial Transplant (2011) 26: 3773-3778 
doi: 10.1093/ndt/gir 156 
Advance Access publication 5 Apnil 2011 


Tuberculosis following kidney transplantation: clinical features and 
outcome. A French multicentre experience in the last 20 years 
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TB after 
Transplantation 


45/1200 (3.8%) 


Tuberculosis in Egyptian kidney transplant recipients: Study of clinical course and outcome 


J Nephrol 2003; 16(3): 404 - 411 
Article Type: ORIGINAL ARTICLE 


Authors 
AE El-Agroudy, 4.F. Refaie, 0.M. Moussa, M.A. Ghoneim 
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TB after 


Transplantation 


"> ORIGINAL ARTICLE 


Tuberculosis prevalence in renal transplant recipients: syste- 
matic review and meta-analysis 


J Bras Nefrol 2013;35(3):206-213 
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Unusual presentation of 
renal tuberculosis in type 
2 diabetes 


Nigerian Journal of Clinical Practice *Oct- 
Dec 2012 « Vol 15 « Issue 4 
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FULL PAPER 


BJC 


Keywords: cohort study; obstructive uropathy; Tanwan; tuberculosis; urinary tract cancer; National Health Insurance Research 
stab ase 


Urinary tuberculosis is associated with the 
development of urothelial carcinoma but not 
renal cell carcinoma: a nationwide cohort 
study in Taiwan 
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INH Toxicity in ESRD 


| Official publicathon of the Indian Society of Mephrology 


Indian Journal of Nephrology 


Indian J Nephrol. 2013 Jan-Feb: 23/1): 34-36. PMCID: PC 3621241 
dot 10.410 30971-4065.107206 


Encephalopathy secondary to isoniazid in patients on 
hemodialysis 
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Cause 
Drug 
BCG, intravesical 

Antibiotics (ampicillin, vancomycin, cefuroxime, clarithromycin, fluoroquinolone, rifampin, etc.) e 

NSAIDs 

Diuretics (thiazide) 

Allopurinol ¢ 
Anticonvulsant (lamotrigine } od 
Omeprazole © ” 
Bisphosphonate e 
All-frans retinoic acid ° 
Heroin abuse 


Infection 

Bacteria (E&. coll, rhodococcus, etc.) ‘ 
Mycobacterium tuberculosis 

Virus (adenovirus, HIV, etc.) 

Fungus (histoplasma, candida, cryptococcus, etc.) 


Inflammatory or systemic condition t 
Sarcoidosis 


Wegener's granulomatosis a ~ 
Tubulointerstitial nephritis and uveitis syndrome 
Crohn's disease = 
Hematologic malignancy (leukemia, multiple myeloma} , 


| 200 um 


Idiopathic 
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Is It True or False? 


2. Quantiferon test measures the number of active 
Tcells. 


3. Genitourinary TB (GUTB) is the most common 
extrapulmonary IB. 


4. GUTB affects male aged less than 20 years. 


5. Kidney is the most common site of GUTB. 
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Is It True or False? 


1. Renal medulla is the most common site of 
involvement of clinical renal TB. 


2. GT or MR images are definitive in diagnosing 
urinary TB 


Xpert MTB/RIF is a new culture takes 42 days. 
INH may cause normal anion gap acidosis. 
Rifampicin is a common culprit causing TIN. 


Ethambutol is the most potent enzyme Inducer 
among anti-TB drugs. 


an 0ti‘éd 


Now this is not the end. It is not even the 
beginning of the end. But it is, perhaps, 
the end of the beginning. 


see Winston Churchill 


at the limits 
dlology, Diabetes « Nephrology 


S, 


TA a) 
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